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Carboniferous Fossils from Siam.

By P. E. COWPER REED, M.A., Sc.D., F.G.S.

{Concluded from p. 120.)

Athyris subtilita (Hall). (PI. II, Fig. 10.)
/̂ VXE internal cast of the pedicle-valve of a species of Athyris
^ seems indistinguishable from A. subtilita Hall' which occurs in
the Carboniferous of Belgium,2 and has recently been recorded
from Eastern Yunnan.3 The general shape and narrow median
sulcus, the concentric sublamellose growth-ridges, and small,
parallel dental plates, are well seen in our specimen.

Spirifer (Reticularia) cf. lineatus Martin.
The peculiar and characteristic ornamentation of Sp. lineatus is

found on a fragment of a crushed valve in the collection. This
well-known species occurs in the Culm of Hagen, according to
Nebe/ as well as elsewhere.

Camarophoria sp. (PL II, Figs. 11, 12.)
There is the flattened impression and the cast of the left half of the

valve of a small brachiopod, possessing characters which indicate its
reference to the genus Camarophoria. The beak is not preserved, and
it is doubtful if it is the brachial or pedicle valve with which we have
to deal. The cardinal angles are rounded ; there are 4-6 faint,
low, rounded ribs on each side of a median weak sinus, which also
bears two or three ribs, but the lateral portions of the shell are
devoid of ribs, and simply show a few strong concentric growth-
ridges. These external characters seem to suggest a comparison
with C. Dunkeri (Roemer) as interpreted by Holzapfel.5 Another,
but uncrushed specimen (PI. II, Fig. 12) consists of the internal
cast of a pedicle-valve, 12'5 mm. long and 15 mm. wide, which
shows the triangular spondylium.

Productus concentricus Sarres-Kayser. (PI. II, Fig. 13.)
There is one brachial valve of a species of Productus which seems

to correspond precisely with the form described and figured by
Kayser 6 as Pr. concentricus Sarres, from the Rhenish Culm. Our
specimen, which measures 9 mm. in width, shows the ornament
and shape distinctly, and is fairly well preserved. Another less

1 Davidson, Mon. Brit. Foss. Brack., vol. ii, pp. 18, 86, 217, pi. i, figs. 21-2 ;
pi. xviii, figs. 8-10.

- De Koninck, Faune Calc. Carb. Belg., vol. iv, pt. vi, p. 73, pi. xviii,
figs. 1-4, 12-28.

3 Mansuy, op. cit., vol. i, fasc. ii, pt. ii, 1912, p. 92, pi. xvii, fig. 2 ; p. 98,
pi. xviii, fig. 6.

4 Nebe, op. cit., p. 447, t. xiv, fig. 14.
5 Holzapfel, op. cit., p. 65, t. vii, fig. 8.
6 Kayser, Jahrb. k. preuss. geol. Landesanst., 1882 (for 1881), p. 83, t. iii,

figs. 3, 4.
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perfect example agrees with Kayser's fig. i of the same species.
Bather ' has described and figured this species from the Lower Culm
Measures of Devonshire, and it seems to be characteristic of the
Lower Carboniferous.

Productus lavipunctatus Sarres. (PI. II, Fig. 14.)
One small internal cast of a nearly complete but slightly

distorted pedicle-valve, with the brachial-valve displaced but
attached, appears to be indistinguishable from the shell figured
by Kayser 2 as Productus Icevipunctatus Sarres. Our specimen is
not crushed, and the shape of the pedicle-valve and large incurved
beak are well seen. The species occurs typically in the Culm of
the Continent.

Productus cf. plicatus Sarres.
The impression of part of a brachial-valve of a species of

Productus showing the ornamentation may be compared with
Pr. plicatus Sarres,3 which occurs in the Culm of the Continent,
and probably also in the Lower Culm of Devonshire.4

Chonetes cf. rectispina Von Koenen. (PI. II, Fig. 15.)
In one of the specimens of a small species of Chonetes, the cardinal

spines are preserved, and there are four on each side of the beak,
successively increasing in length outwards, and all are directed nearly
at right angles to the hinge-line. The shell itself is semi-elliptical
to semicircular, and the cardinal angles are rectangular. The surface
is not well preserved, but seems to have been covered with close,
fine, radiating lines. In its characters, so far as known, it resembles
Ck. perlata (McCoy),5 but more especially Ch. rectispina Von Koenen,6

from the Culm of Germany and Barnstaple.7 Ch. pseudovariolata
Nikitin,8 which is figured by Loczy9 and Schellwien10 from the
Carboniferous of China, possesses the same general shape and
ornament, but the cardinal spines are rather obliquely directed
outwards. Our best specimen from Siam .measures 6 mm. in length
and 9-5 mm. in width.

1 Bather, Quart. Journ. Geol. Soc, vol. li, 1895, p. 650, pi. xxviii, figs. 9,
9a, 96.

2 Kayser, Jahrb. preuss. geol. Landesanst., 1882 (for 1881), p. 80, t. iii, fig. 5.
3 Kayser, ibid., p. 81, t. iii, figs. 1, 2 ; Leyh, Zeitschr. deut. geol. Gesell,

xlix, 1897, p. 540.
i Bather, Quart. Journ. Geol. Soc, vol. li, 1895, p. 649, pi. xxviii, figs. 10.

10a, 106.
5 McCoy, Syn. Garb. Foss. Irel, 1844, p. 120, pi. xx, fig. 9.
6 Von Koenen, Neues Jahrb. f. Min. Geol., 1879, p. 327, t. vii, figs. 4a, 46.

Kayser, Jahrb. 1: preuss. geol. Landesanst., 1882 (for 1881), p. 78, t. iii, figs.
13, 14.

7 Bather, Quart. Journ. Geol. Soc, vol. li, 1895, p. 650, pi. xxviii, figs. 12,
12a, 126.

8 Nikitin, Dep. Carb. Mosoou, Mem. Com. Geol. Russ., vol. v, No. 5, 1890,
p. 27, t. ii, figs. 1-4.

9 Loczy, op. cit., p. 73, pi. iii, figs. 8-13.
10 Schellwien, in Futterer's Durch Asien, Bd. iii, Lief, i, 1903, p. 142, t. i,

figs. 5-8.
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Chonetes afi. buchiana De Koninck. (PL II, Fig. 16.)
Another species of Chonetes is represented by the internal cast

of a pedicle-valve and the interior view of the same valve. The
ribs, which are comparatively few (about twenty to twenty-five in
all), and coarse, are equally and widely spaced, and show faintly
through the substance of the shell, and the two pairs of muscle-scars
are distinct. The valve is gently convex, slightly flattened near the
cardinal angles, which are rectangular, and the beak is small and in-
conspicuous. There are several small, short, cardinal spines along
the hinge-line. The shell measures about 8 mm. in width and 5 mm.
in length. The species is probably allied to, if not identical with,
Ch. buchiana De Kon.1

Chonetes sp.
There is the cast and impression of the pedicle-valve of another

small Chonetes, which is distinct from that above described. It is
transversely subtriangular and fusiform in shape, with acutely
pointed and somewhat produced lateral angles, and is widest along
the hinge-line. The median portion of the valve is strongly convex,
and rises rather suddenly from the depressed lateral portions. The
cardinal angles are pointed at about 45 to 60 degrees ; the beak is
obtuse and small, and scarcely projects over the hinge-line. The
surface of the valve is covered with rather coarse, though small,
rounded riblets, about thirty-five to forty in number. The internal
cast shows rather large and widely separated pustules arranged in
radial lines, and there are traces of narrow elongated muscle-scars.
There are indications of the bases of a few small cardinal spines
along the hinge-line. Dimensions: width, 8-5 mm. ; length,
4-5 mm. The shape of our shell recalls Leptcena convoluta Phill.2

from the Devonian of Croyde Bay, which McCoy s records from the
Carboniferous of Ireland. Loczy's Chonetes Flemingi var. gobica*
from the Carboniferous of China, may also be compared.

Proetus cf. coddonensis Woodward. (PL II, Fig. 17.)
Description.—Pygidium transversely semicircular. Axis strongly

convex, broad, about one-third the width of the pygidium and
three-fourths its length, composed of seven complete rings with
narrow, lateral portions indistinctly marked off by weak longitu-
dinal furrows; tip bluntly pointed. Pleural lobes somewhat flattened,
with four distinct pleurae on each side (and traces of a fifth), and a
half-pleura on each front edge ; pleurae radiating, straight, extending
nearly to the margin of pygidium, successively decreasing in strength
and length posteriorly, with raised subangular surface bearing
a fine median furrow ; interpleural furrows well marked. Fine weak
marginal furrow, indistinctly separating off a rounded border.

1 De Koninck, Anim. Foss. Carb. Belg., 1842-51, p. 208, pi. xii, figs, la - le .
2 Phillips, PalcBont. Foss. Cornio. Dev., p. 57, pi. xxiv, fig. 96.
s McCoy, Syn. Garb. Foss. Irel, p. 119.
t Loozy, op. cit., p. 77, t. iii, fig. 14, text-fig. 15.
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Surface of pygidium very finely granulated. Dimensions : length,
5 mm.; width, 8-5 mm.

Remarks.—Two pygidia occur on opposite sides of the same
piece of rock, one with the shell preserved and the other in the
condition of a hollow impression. These were identified by
Professor Hughes as Proetus. The very short pygidium and small
number of segments of which it is composed seem to necessitate
the reference of these specimens to this genus rather than to Phillipsia
or Griffithides, and we may compare it with the Lower Culm species,
Proetus sp. a1 and Pr. coddonensis Woodw.2 from North Devon.
Pr. postcarbonarius Gemmellaro,3 from the Sosio Limestone of
Sicily, seems also to be allied to our form. It is undoubtedly distinct
from the species Proetus ellipticus Mansuy,4 from the Dinantian
of Eastern Yunnan, which seems to be the only species of the genus
previously recorded from the Carboniferous of South-Eastern Asia.
The occurrence of this typically Devonian and Silurian genus in
these Siamese beds is a token of their low stratigraphical position
in the Carboniferous. Apart from the Devonshire species, the only
Carboniferous representatives on the Continent are Pr. (Dechenella)
angustigenatus Leyh, and Pr. (D) hopensis Leyh, from the
Posidonienschiefer of the neighbourhood of Hof.5

Phillipsia afL silesiaca Scupin. (PI. II, Fig. 18.)
One small imperfect middle shield occurs in the collection,

measuring between 3 and 4 mm. in length, but there is sufficient
preserved to decide its reference to the genus Phillipsia, though the
species cannot be determined. The glabella is semi-oval, somewhat
elongated, widening slightly posteriorly, with nearly straight sides,
and it consists principally of a large somewhat swollen median lobe
overhanging the front end, with a pair of very short lateral, nearly
horizontal furrows indenting its sides and marking off incompletely
a pair of very small lateral lobes, which are bounded posteriorly by the
deeper and stronger short oblique basal furrows not reaching the meso-
occipital furrow. The basal lobes are small, swollen, subtubercular,
and subtriangular, and they are widely separated from each other
by about three times their width. The eye-lobes are long, narrow,
and rounded, and are closely pressed against the sides of the
glabella, reaching from a point about half its length to behind the
basal lateral furrows. The fixed cheek behind them seems to be
very small, but this part is not well preserved. Several species of
this genus have been described from the Lower Culm near Hof 6 and
from the Lower Carboniferous of Silesia, and ours especially

1 Woodward, Quart. Journ. Geol. Soc, vol. li, 1895, p. 648, pi. xxviii,
figs. 7, la.

2 Woodward, GEOL. MAO., Dec. IV,Vol. IX, 1902, p. 483, PI. XX,Figs. 5-11.
3 Freeh, Leth. Geogn. I, Palmoz., Bd. ii, Lief, iv, 1902, p. 506, t. 596, fig. 5.
4 Mansuy, op. cit., vol. i, fase. ii, pt. ii, 1912, p. 85, pi. xvi, fig. 2.
5 Leyh, Zeitschr. (hut. geol. GeselL, xlix, 1897, pp. 522, 524, t. xvii, figs. 1, 2.
6 Ibid., pp. 526-7, t. xvii, figs. 3, 4.
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resembles Ph. silesiaca Scupin.1 One of Nebe's figures2 of a glabella
attributed to his species Pkillipsia westphqlica, which, does not show
any lateral furrows, also seems somewhat to resemble our specimen.

Cythere (?) sp.

A minute oval ostracod, measuring less than 2 mm. in length,
and with rather pointed extremities, occurs in the collection, but
is not sufficiently well preserved for a description, but it may be
referred to the genus Cythere.

Cladochonus cf. Michelini (Edwards & Haime). (PI. II, Fig. 19.)
Three narrow, elongated, tubular corallites, expanding slightly

at their funnel-shaped mouths and connected in a longitudinal
linear manner, with a slight alternate direction to the right and
left, may be compared without hesitation to the Cladochonus
Michelini Edw. & H., as figured by Kayser3 from the Rhenish
Culm. This species also occurs in the Coddon Hill Beds of
Barnstaple.4 It seems closely similar in mode of growth to Cl.
Schliiteri Holzapfel,5 from the Rhenish Devonian. In our specimen
from Siam the total length of the corallites is about 30 mm., the
successive corallites measuring respectively 11 mm., 13 mm., and
+ 9 mm.

LIST OF FOSSILS FROM KUAN LIN SOH.
Pronorites aff. cyclolobus (Phill.).
Prolecanites (?) sp.
Xomismoceras (?) sp.
Glyphioceras (?) sp.
Pleurotomaria (Mourlonia) aff. conica Phill.
Euomphalus cf. subcircularis Mansuy.
Helminthochiton cf. prisons (Miinster).
Parallelodon aff. corrugatus (De Kon.).
Edmondia sp.
Allorisma (?) sp.
Protoschizodus (?) sp.
Posidonomya Becheri Bronn, var. siamensis nor.

„ cf. radiata Wh. Hind.
Pseudamusium cf. prcetenue (Von Koenen).
Aviculopecten cf. densistria (Sandb.).
Actinopteria sp.
Athyris subtilita Hall.
Spirifer cf. lineatus Mart.
Camarophoria sp.
Prorfuctus concentricus Sarres-Kays.

„ Icenipunctatus Sarres.
„ cf. plicatus Sarres.

1 Scupin, ibid., Hi,' 1900, p. 8, t. i, figs. 1-3.
2 Nebe, op. cit., p. 474, t. xii, fig. 4.
3 Kayser, Jahrb. h. preuss. geol. Landesansf., 1882 (for 1881), p. 85, t, iii,

fig. 19.
4 Hinde & Fox, Quart. Journ. Geol. Soc, vol. li, 1895, p. G44, pi. xxviii,

figs. 19, 19a,
5 Holzapfel, Abh. h. preuss. geol. Landesanst., N.F., Heft xvi, 1895, p. 305,

t. xii, figs. 1, 2, 4, 5, 7



Carboniferous Fossils from Siam. 177

Chonetes cf. rectispina Von Koenen.
j , aff. buchiana De Kon.

sp.
Proeius ef. coddonensis Woodw.
Phillipsia aff. sileHaca Scupin.
Cythere (?) sp.
Cladochonus cf. Michelini (Edw. & Haime).
Crinoid stems.

CVmcZwsiows.
In 1913 Mr. J. B. Scrivenor ' referred to the above described

collection of Siamese fossils as probably belonging to his " Raub
Series", which he regarded as of Carboniferous and Permo-
Carboniferous age, and a specimen of the fine-grained fossiliferous
shale, which I sent for his inspection in 1916, was pronounced as
resembling " weathered decalcified shale " of this series. We are
unfortunately without any knowledge of the field-relations of the
Patalung rocks, but the occurrence of beds of Carboniferous age
in other parts of South-Eastern Asia, the East Indies, and China
is well established. Since Scrivenor (op. cit.) gave a list of references
to most of the literature, the important work of MM. Mansuy and
Deprat2 has appeared on Annam, Tonkin, and Yunnan, while
Fliegel's 3 memoir should also not be forgotten in addition to those
by Schellwien and Loczy, which have been quoted in the fore-
going papers. Hogbom's i recent summary of the geology of Siam
does not deal with the Patalung region, and no fauna of a similar
type is mentioned as occurring elsewhere in the country. The whole
facies of the fauna is undoubtedly that of the Culm, and several of
the species seem to be identical or very closely comparable
with species occurring in beds of this age on the Continent and in
the south-west of England. A remarkable lithological similarity
is noticeable between these Siamese beds and those of Coddon Hill,
near Barnstaple;5 and the state of preservation of the fossils is
practically identical, though no radiolaria have been so far discovered
in the former. The species of Posidonomya, moreover, is scarcely
separable from the typical Culm form, P. Becheri.

It is not possible to detect any faunistic resemblance to the Permo-
Carboniferous or Productus Limestones of India and other parts of
Asia, and the whole palseontological evidence appears to point to
a, reference of the beds to an older set of deposits, and to prove the
occurrence of Culm conditions and a Culm fauna in this part
of Siam.

1 Scrivenor, Quart. Journ. Geol. Soc, vol. lxix, 1913, p. 352.
2 Mansuy & Deprat, Mem. Serv. Geol. Indo-ehine, vol. i, fasc. iiand iv, 1912 ;

vol. ii, fasc. iii and iv, 1913.
'•* Fliegel, Palmontogmphica, Bd. xlviii, 1901, pp. 91-136, t. vi-viii.
i B. Hogbom, Bull. Geol. Inst. Univ. Upsala, vol. xii, 1913-14, pp. 63-128,

map, pi. i.
5 G. J. Hinde & H. Fox, Quart. Journ. Geol. Soc, vol. li, 1895, pp. 609-68,

pis. xxiii-xxviii.
VOL. LVII.—NO. IV. 12
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PLATE II.
FIG.

1. Pronorites aft. cyclolobus (Phill.). x 1J.
2. Pleurotomaria (Mourlonia) aff. conica Phill. X 1J.
3. Euomphalus cf. subcircularis Mansuy. x 2.
4. Helminthochiton cf. priscus (Miinst.). X 2.
5. Parallelodon aff. corrugatus De Kon. x 1J.
6. Edmondia sp. x 2.
7. Posidonomya Becheri Bronn, var. siamensis nov. X H .
8. Pseudamusium cf. prcetenue (Von Koen.). X 1^.
9. Ariculopecten cf. densistria (Sandb.). x 2 | .

10. Athyris subtilita Hall. X 1J.
11. CamaropAoria sp. x 2.
12. Ditto, x U-
13. Productus concentricus Sarres-Kayser. x 3.
14. ,, Ja-i'ipunctatus Sarres. X 3.
15. Chonetes cf. rectispina Von Koen. x 2.
16. „ aff. buchiana De Kon. x 2J.
17. Proetus cf. coddonensis Woodw. X 3.
18. Phillipsia aff. silesiaca Scupin. X 5.
19. Cladochonus cf. Michelini Edw. & Haime. x 1J.

REVIEWS.
BLOCK MOUNTAINS IN NEW ZEALAND. By C. A. COTTON. Amer.

Journ. Sci., vol. xliv, 1917, pp. 249-93.
T1HIS pamphlet deals more especially with the block mountains
-*- of Otago, a district in which the block features are unusually
well preserved. The upland surfaces in Central and Eastern Otago
have been described by both Park and Marshall as portions of
a dislocated plain of erosion, termed a peneplain, the present relief
being regarded as the work of erosion.

The writer's hypothesis, however, involves planation, sedimen-
tation, and deformation, followed by a period of erosion, during
which larger areas of the planed undermass have been re-exposed
by stripping of the cover. It is quite possible that some of the
eroded surface of the undermass has never been covered, and there-
fore forms a true peneplain; but, to the writer's mind, conclusive
evidence as to the former wide extension of an overmass is afforded
by the occasional preservation of small outliers of the cover on the
upland plateaus; by wide distribution of the " sarsen stones "
derived from the cemented quartz grit; and by the manner in which
planed surfaces of the older rocks emerge from under brown coal
strata as well as quartz grits with the same inclination.

Stress is laid on the fact that fault scarps form the boundaries
of a number of blocks in Central Otago, and sufficient evidence of
faulting is furnished by the attitude of the covering strata at the
bases of the scarps. The conclusion arrived at is that the relief
is very largely—almost entirely—due to recent differential movement
of crust blocks. \

ELV.S.
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